Experimental Setups
) in comparison to reflectance spectra of [Ce(phen)2(NO3)3] (red curve, experiment 2, Table S1 ) and pure 1,10-phenanthroline (black curve). Table S1 ). The asterisk (*) marks measurement artefacts.
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3.
Ex-situ X-ray diffraction analysis Figure S5 : Ex-situ XRD analysis of samples removed from the reactor at t = 5, 7, 10, 12, 15
and 15 min during the synthesis of [Ce(phen)2(NO3)3], in comparison to the respective calculated powder pattern [1] (experiment 2, Table S1 ). Table S1 ). Table S1 ).
In-situ IR measurements

5.
In-situ X-ray diffraction analysis at the DESY beamline P07B Figure S8 : Time-resolved in-situ XRD patterns measured at the DESY beamline P07B during the formation of [Ce(phen)2(NO3)3] (experiment 4, Table S1 ) in comparison to the respective calculated pattern [1] .
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6.
In-situ measurements of light transmission and in-situ X-ray diffraction analysis at the DESY beamline P09 Table S1 ). at the DESY beamline P09 (experiment 5, Table S1 ).
www.ilacs.uni-kiel.de Table S1 ) in comparison to the respective calculated pattern [1] .
